Post-hypoxic constriction of retinal arterioles is impaired during nitric oxide and cyclo-oxygenase inhibition and in diabetic patients without retinopathy.
Occlusion of retinal vessels leads to retinal ischaemia and hypoxia, which induces vasodilatation in adjacent retinal areas in order to normalize retinal oxygenation. Previous studies have shown that NO and COX products are involved in hypoxia-induced dilatation of retinal arterioles in vitro and in vivo, and that this response is disturbed in patients with diabetes mellitus. However, it is unknown to what extent post-hypoxic recovery of the diameter of retinal arterioles depends on NO and COX products in normal persons and in diabetic patients. The Dynamic Vessel Analyzer (DVA) was used to study the post-hypoxic diameter changes of larger retinal vessels in 20 normal persons, 20 diabetic patients without diabetic retinopathy, and in 18 patients with diabetic maculopathy before and after inhibition of the synthesis of nitric oxide and COX products. In normal persons, the arterioles had re-constricted (p > 0.99) 2 minutes after termination of hypoxia in the absence of antagonists, but not after treatment with L-NMMA and diclofenac (p < 0.01 for all comparisons). In diabetic patients without retinopathy, the arterioles showed no diameter changes after termination of hypoxia during any of the interventions. In patients with diabetic maculopathy hypoxia had not dilated retinal arterioles (p > 0.1 for all comparisons) to allow the study of re-constriction. In all groups, the dilatation of venules remained significantly increased during the post-hypoxic observation period, both in the absence and in the presence of L-NMMA and diclofenac.Post-hypoxic constriction of retinal arterioles depends on NO and COX products, and is impaired in diabetic patients before the development of retinopathy. This disturbance may contribute to the development of diabetic retinopathy, and should be the target of future interventional studies aimed at preventing and treating the disease.ClinicalTrials.gov identifier: NCT01689090.